In science and practice, various mathematical methods are used to solve diverse problems that cover analysis, planning and management in all sectors of the country's economy.
Introduction
There are various economic and mathematical models that are used in scientific research. The most common are the models of correlation-regression analysis, production functions and systems of econometric equations. As a rule, modern research in the field of economics and management is focused on the use of a single tool for data analysis. This article will consistently apply all of these models, which allows you to conduct the most complete and objective analysis of the mutual impact of production performance of a construction company.
Economic and mathematical model of competitiveness management of a construction enterprise
With reference to the building enterprises we will use models of correlation-regression analysis, production functions and systems of econometric equations. The most promising economic-mathematical model from the point of view of further research is the system of recursive econometric equations.
In connection with the complexity and multifaceted relationships in the construction industry, the objects of analysis and management, as well as the specifics of the specific production structure or specific objectives and forms of research, we will represent the corresponding production functions in the form of a system of equations of the following kind [1] :
In this system there are three groups of variables: 1) the endogenous variables 1, 2, 3, , , system of equations is required; 2) delayed (lagged) endogenous variables 1, 1 2, 1 3, 1 , ,
 , for t-th period they are known and determined on the basis of statistical information or as a result of solving a similar system of equations for the (t -1)-th period;
3) the exogenous variables 1, 2, 3, , ,
Variables of the second and third groups are united by the fact that their values are determined by external factors with respect to the system of equations; influencing the variables of the t-th period, they themselves are not subjected to their inverse influence. The variables of the second and third groups are predefined. The number of these variables in the equations can seriously affect the solution of the entire system of equations.
This type of system of equations is recursive [2, 3] . Equations in them are solved consistently, and not simultaneously. The first equation is solved 1,t x is calculated as a function of only predefined varia- x , is ultimately considered as a complex function of all other variables of the system.
As a basis for constructing an economic and mathematical model of competitiveness management of construction enterprises, it is proposed to use the following system of equations (formulas for calculating variables are given in Table 1 
where 1,t y is quality of production at t period; 2,t y is timeliness of performance at t period; 3,t y is product cost at t period; 1,t x is profitability of production at t period; 2,t x is a relative number of senior executives of the enterprise at t period; x is discretization of use of resources at t period.
Thus, the work completion time depends on the required level of quality, and the cost depends both on quality and on the work completion time. 
In our opinion, this model allows the most objective and fully reflects the competitiveness of construction companies in current market conditions.
To solve the problem, we can use the algorithm for successive improvement of the plan (the method of successive concessions), at which the maximum is 
To solve this system of equations, use the Microsoft Excel "Find Solution" tool [7] . At the first stage we optimize the first objective function -product quality: . In Fig. 1 shows the results of calculations in the first stage of optimization. .The closer this indicator is to the unit, the higher the level of product quality. Such a high value of the quality index speaks about the insignificant cost of the final marriage and the costs of eliminating imperfections, as well as the costs of guarantee repairs. At the second stage, the second objective function is optimized -the timeliness of the work: 
The result of the calculation is the definition of
At the same time, the amount of assignment for 1,t y of the indicator -product quality, is:
1 0.001   . At this stage, the previous function can be degraded by no more than 1 0.001   . That is, one more restriction is introduced
As a result of the calculation, we get
. In Fig. 2 shows the results of calculations in the second stage of optimization. At the third stage, the third objective function is optimized: the cost of production: Thus, the final calculation is as follows (Fig. 3) . The final stage of the optimization process is the determination of the minimum value of the product cost index. In this study, the value of the product cost index was found to be y  , this means that the value of the enterprise's products is above the market average, hence, the enterprise's products are not competitive, and the enterprise needs to revise its pricing policy. On the other hand, if this indicator is too low, then there are risks of deterioration of the financial condition of the enterprise, which can lead to withdrawal from the market or even bankruptcy. In our case, the cost indicator is 97 %. This indicates the conformity of the cost of production to the current market conditions and at the same time the activity of the enterprise remains quite profitable.
Conclusion
Thus, an economic and mathematical model for managing the competitiveness of a construction enterprise has been developed. This model is based on three interrelated basic indicators of competitiveness (product quality, timeliness of work performance and product cost), combined in a system of recursive econometric equations. At the same time, the timeliness of performance depends on the required level of product quality, and the cost of production depends on the required level of product quality, and on the timeliness of the work.
Summarizing this study, it should be noted that the optimal indicators of production activity were obtained that allow construction companies to determine for themselves the most promising directions of development, to identify their strengths and weaknesses, to promote the development and adoption of sound strategically correct management decisions, which ultimately leads to increase competitiveness.
